Calmodulin immunoelectron microscopy: redistribution during ram spermatogenesis and epididymal maturation. II.
Affinity-purified monospecific antibodies and indirect immunogold and immunoferritin labeling on ultra-thin sections of low-temperature Lowicryl K4M-embedded samples were used to study the redistribution of calmodulin in ram spermatids and epididymal spermatozoa at the electron microscopic level. Calmodulin appeared as an integral component of well-defined structures or organelles of these cells. In young spermatids, calmodulin was localized in the nucleus, cytoplasm, and developing acrosome. During spermatogenesis and epididymal maturation, calmodulin left the acrosome to reach the perinuclear substance and finally became concentrated in the post-acrosomal area of the head, although some calmodulin remained associated with the tip of the acrosome. Such a redistribution is consistent with the preferential location of Ca2+ in the post-acrosomal cytoplasm of ejaculated spermatozoa. Calmodulin was also observed in the flagellum associated with the plasma membrane and with the motility apparatus, between coarse fibers and axonemal microtubules. These changes in calmodulin distribution may account for the Ca2+-dependent regulation of spermatogenesis and sperm maturation. Calmodulin therefore appears to be a pleiotropic regulator of male gamete development and functions.